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Honorable Commissioner of Patents 
Washington, D.C. 20231 

I, Dr. Marius SUDOL do hereby declare the following. 

I am an associate professor in Mt. Sinai School of 
Medicine, New York, NY. I am a researcher in the field of 
protein domains and I am an inventor on two USA patents. I 
obtained my Ph.D. degree at the Rockefeller University in 
New York City, USA. Dr. Kalle Saksela was a colleague of 
mine from the tenure at the Rockefeller University. 

In the recent past I had a chance to analyze some of 
the patent proceedings of Dr. Saksela. Based on my analy- 
sis I would like to state the following: The capacity of 
the RRT-SH3 domains revealed in the publication from the 
Saksela lab (Hiipakka et al., 1999 J. Mol. Biol. 293:1097- 
1106) , the subject matter of which corresponds to the 
above-identified patent application, is novel and cannot 
be directly compared to the finding published earlier by 
the laboratory (Lee et al., 1995, EMBO J. 14:5006-5015). 
In my judgement the idea of generating artificial, ligand- 
tailored SH3 domains became obvious only from the publica- 
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tion of Hiipakka et al., 1999 and not from the previous 
report of Lee et al. from 1995. 

I hereby declare that all statements made herein of 
my own knowledge are true and that all statements made on 
information and belief are believed to be true; and fur- 
ther that these statements were made with the knowledge 
that willful false statements and the like so made are 
punishable by fine or imprisonment , or both, under Section 
1001 of' Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 




SENT BY MAIL TO: 
MaryAnne Armstrong- 

BIRCH, STEWART, KOLASH & BIRCH, LLP 
P.O. Box 747 
Falls Church, 
VIRGINIA, 2204 0-07 47 
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An alignment showing approximately half of all SH3 domains found in the human 
genome. The positions of the five beta- strands of the SH3 protein fold are 
indicated with u b" , and are separated by slashes ("-") corresponding to the loop 
regions or by a 3 10 -helix ( w 3") . The first loop region is known as the RT-loop. 
The RT-loop consist of a region that is variable in sequence and length 
(typically six amino acids but ranging among the SH3 domains shown below from 3 
to 14) flanked by four and eight relatively well -conserved residues. The 
variable region of the RT-loop (colored yellow) can be easily identified in the 
sequence of different SH3 domains based on the adjacent conserved amino acid 
motifs "ALYDY" and tt DL" (colored ggggg ) . The "ALYDY motif" almost invariably 
consists of a combination of the amino acids A/V - L - Y/F/W/H - D - Y/F/H, 
whereas the n DL motif", almost invariably consist of a combination of the amino 
acids D/E-L/I/V. 

The present invention is based on our observation that by replacing the variable region of the Hck-SH3 domain of 
(EAIHHE; residues 69-74 of Hck protein) with completely random six-amino substitutions artificial SH3 domains 
(RRT-SH3 domains) can be generated that can bind with unnaturally high affinities to various ligands of natural SH3 
domains despite the fact that their engineered RT-loop sequences bear no resemblance to natural SH3 domains. It is 
important to note, that we have successfully used Hck-derived RRT-SH3 domains to target with high affinity also 
ligands that (unlike HIV Nef) normally show no binding to Hck-SH3. 

Although our Hck-derived RRT-SH3 library (carrying approximately 64 million different variants) appears sufficient 
for targeting almost any SH3 ligand protein (and thus to develop competitive inhibitors for virtually any SH3 
domain), most if not all of the other SH3 domains could also be used as scaffolds for generating similar RRT-SH3 
libraries. This could be done by replacing the variable part of the RT-loop (as defined above and colored yellow in the 
alignment below) by a stretch of random residues. Although this was the case in our Hck-derived RRT-SH3 library, 
the length of the randomized sequence would not need to be the same as in the original SH3 domain, and could range 
anywhere between 4 and 20. 
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R&KlfoS EA IHHEBlSFQKGDQMWLEES- 

SB^ EA RTEDlfsFHKGEKFQI LNSS - 

" B qE KSPR 
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- - - bbbbbb bbbb3 333 bbbb 

-GEWWKARSL ATRKEGYI PSNYVARV 

EGDWWEARSL TTGETGYI PSNYVAPV 

KKGD I LTLLNST - NKARHREWLCDWWKVEVN DRQG FVPAAYVKKL 

KKGDVLTLLS SI NKDWWKVEAA DHQG I VPAVYVRRL 

j E p SHDGlgGFEKGEQLRI LEQS GEWWKAQSL TTGQEGFI PFNFVAKA 

|DG 1 HPD||SFKKGEKMKVLEEH GEWWKAKSL LTKKEGFI PSNYVAKL 

^JSS SNDEMNFEKGDVMDVIEKP ENDPEWWKCRKI NGMVGLVPKNYVTVM 

©|EV KDKEADKDclpFAKDDVLTVI RRV DENWAEGMLA DKIGI FP I SYVEFN 

[Sj§TA ETSDlSsFKRGDRIQILERL DSDWCRGRLQ DREG I FPAVFVRPC 

'A SGEdSSsFHTGDVLKILSNQ EEWFKAELG SQEG YVPKNF I D I Q 

ftaSHSjg PA- - - EQVdShNLTSGE I VYLLEKI DTDWYRGNCR NQIGI FPANYVKVI 




[MDPVSMSPNPDAGEEE33PFREGQILKVFGDK- 



- DADGF YQGEGG - 



- GRTGY I PCNMVAEV 



p QENE|||eMRPGDI I TLLEDS NEDWWKGKIQ DRIGFFPANFVQRL 

RTTE||sFKKGERFQI INNT EGDWWEARS I ATGKNGYI PSNYVAPA 

[EA TQPe1||EFQEGDI ILVLSKV NEEWLEGECK GKVGI FPKVFVEDC 

QQPG^NFQAGDR ITVISKT DSHFDWWEGKLR GQTG I FPANYVTMN 

'A MNDr!|!qMLKGEKLQVLKGT GDWWLARSL VTGREGYVPSNFVARV 

RTETCTSFKKGERLQIVNNT - - - RKVDVREGDWWLAHSL STGQTGYI PSNYVAPS 

RTET||s FKKGERLQ I VNNT EGDWWLAHSL STGQTGY I PSNYVAPS 

P - QESSPNMDVEAl|HPFRAGDV I TVFGGM DDDGFYYGELN GQRGLVPSNFLEGP . 

MDDoJSgFKAGDV I EVMDAT NREWWWGRVA DGEGWFPAS FVRLR 

REPCnSaLRRAEEYLI LEKY NPHWWKARDR LGNEGL I PSNYVTEN 

MDDQ^GFKAGDVI QVLEAS NKDWWWGRSE DKEAWFPAS FVRLR 

MANrSIaFKAGDVI KVLDAS NKDWWWGQID DEEGWFPAS FVRLW 

^jEP QNDDEHPMKEGDCMTI IHRE DEDEI EWWWARLN DKEGYVPRNLLGLY 

jKEA QNSDESSFHEGDALTI LRRK DESETEWWWARLG DREGYVPKNLLGLY 

II^SA EFGD|||SFREGESVTVLRRD GPEETDWWWAALH GQEGYVPRNYFGLF 

jTA NRSDE%r I HRGD 1 1 RVFFKD NEDWWYGS IG KGQEG Y F PANHVASE 

g^M DA ANSlSsLLADEVITVFSW GMDSDWLMGERG NQKGKVP ITYLELL 

Iwig EA ADSSMALLADELITVYSLP GMDPDWLI GERG NKKGKVPVTYLELL 
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ENEDEJJSFKAGDI I TELES V DDDWMSGELM GKSG I FPKNY I QFL 

VEPGlfTFTEGEE I LVTQKD GEWWTGS IG DRSG I FPSNYVKPK 
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GIAIlRMlgCA RDMREjSLLKGDWKI YTKM SANGWWRGEVN GRVGWFPSTYVEED 



Hck 
Fyn 

alpha- I I spectrin 
alpha- I spectrin 
Lck 
Lyn 

Nckl #3 
POSH#2 
SH3dl9 #4 
GADS/Grp2 #1 
SH3dl9 #2 
PRAX-1 #2 
Stac 
Yes 

p67-phox #2 

Homology to Grb2 

Blk 

N-Src 

Src 

PRAX-1 #3 
Asef / ARHGEF4 
Txk 

Homology to Asef 

ARHGEF9 

53BP2 

ASPP1 

RAI 

Homology to Tipd 
endophilin Bl 
endophilin B2 
SH3dl9 #5 
Intersectin 2 #3 
Vav3 #2 
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M SCA RDRSElSsLKEGDI I KI LNKK GQQGWWRGEI Y GRVGWFPANYVEED 

gKIc p DCSdSSaFS RGD ILTILEQH VPE SEGWWKCLLH GRQGLAPANRLQ I L 
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QEQDElSFKAGDELTKLGEE DEQGWCRGRLD SGQLGL Y P ANYVEA I 

QEHDElsFKAGDELTKMEDE DEQGWCKGRLD NGQVGLYPANYVEAI 

iSr I YKDDECVLANNS HRAKWKVI SPT GNEAMVPSVCFTVP 

QDVDgisFNVNEVI E I LMED PSGWWKGRLH GQEGL F PGN Y VE K I 

AGDD^SFDPDDI I TNI EMI DDGWWRGVCK GRYGLFPANYVELR 

EGSDESSFDPDDVI TD I EMV DEGWWRGRCH GHFGLFPANYVKLL 

QKSDSELHKGEMYRVLEKC QDGWFKGASL RTGVSGVFPGNYVTPV 

EPGNN&TVNEGEI ITITNPD VGGGWLEGRNI KGERGLVPTDYVE I L 

ENPGgjSLREHEVLSLCSEQ DIEGWLEGVNS RGDRGL F PAS YVQ V I 

-RESSPNVDVEASrFCTGDI ITVFGEI DEDGFYYGELN GQ KG LVPSN FLEE V 

HDDdSIgFRKNDI I T I VSQK DEHCWVGELN GLRGWFPAKFVEVL 

QHDdIItI S VGE 1 1 TNI RKE DGGWWEGQI N GRRGLFPDNFVRE I 

• VHDdUtI RVGE 1 1 RNVKKL QEEGWLEGELN GRRGMFPDNFVKE I 

RTAeSsFRAGDKLQVLDTL HEGWWFARHL-EKRRDGSSQQLQGYI PSNYVAED 

jSFRKGD I MTVLEQD TQGLDGWWLCSLH GRQG I VPGNRLKI L 

iFRKGDI LTV I EQN TGGLEGWWLCSLH GRQG I VPGNRVKLL 

ISFRRGDVLRVLQRE GAGGLDGWCLCSLH GQQG I VPANRVKLL 

ELRDGDIVDVMEKC DDGWFVGTSR RTKQFGTFPGNYVKPL 

IeLRESDVI DVMEKC DDGWFVGTSR RTKFFGTFPGNYVKRL 



gSFRDGDYIVNVQPI- 
SsFQDGDTIVNVQQI- 
gSFKDGDAI INVQAI - 
ISFRAGDMLNLALKE - 
riQPGDIVMVKGEW- 
TIQPGDIVMVDESQ- 
gSFNSGDI IQVDEKT- 
LRKGDRVEVLSRD- 
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ENEG||GFKEGDI ITLTNQI 

ENQGgSGFKEGD 1 1 TLTNQ I 

MEF ENDGE^GFHEGDV I TLTNQ I 

. _ QTLkBSpLQKGDI VYI YKQI 

ggQA QSPkStLQKGDIVYIHKEV 

SKA QTSk19sFKKGDTVYILRKI 



DDGWMYGTVQ RTG RTGML PANY I EFV 

DDGWMYGTVE RTGDTGML PAN YVEA I 

DEGWMYGTVQ RTG RTGML PANYVEA I 

QQP KVRGWLLASLD GQTTGL I PANYVKI L 

- VDE S QTGE PGWLGG EL K GKTGWFPANYAEKI 

TGE PGWLGG EL K GKTGWFPANYAEKI 

VGEPGWLYGSFQ GNFGWFPCNYVEKM 

- - - AA I S GDEGWWAGQVG GQVG I FPSNYVSRG 

LEKGDIVI IHEKK EEGWWFGSLN GKKGHFPAAYVEEL 

SQL KAGD WL V I P FQ NPEEQDEGWLMGVKESDWNQHKELEKCRGVFPENFTERV 

" TLQRGD WLWPSD SEADQDAGWLVGVKESDWLQYRDLATYKGLFPENFTRRL 

ELKVGDI IDINEEV EEGWWSGTLN NKLGLFPSNFVKEL 

DLSAGDI LEVI LEG EDGWWTVERN GQRGFVPGSYLEKL 

LRRGDRVQVLSQD CAVSGDEGWWTGQLP SGRVGVFPSNYVAPG 

|SFRAGEELLKMSEE DEQGWCQGQLQ SGRI GLYPANYVECV 

IDLHLGDILTVNKGSSDGQEARPEEIGWLNGYNE TTGERGDFPGTYVEYI 

IeLLPGDVLWSRAAAEGGERCPQSVGWMPGLNE RTRQRGDFPGTYVEFL 

Is I QQDEDLVI FSET SLDGWLQGQNS RGETGLFPASYVE I V 

IsFNANDIIDIIKED PSGWWTGRLR GKPGLFPNNYVTKI 

ILRKGDEYFILEES NLPWWRARDK NGQEGY I PSNYVTEA 

RRNEE YCLLDS S EIHWWRVQDR NGHEGYVPSSYLVEK 

iSVLKDEVLEVLEDG RQWWKLRSR SGQAGYVPCNI LGEA 

jpFKEGQI I KVYGDK DADGFYRGETC ARLGLIPCNMVSEI 

I KKNERLWLLDDS KSWWRVRNS MNKTGFVPSNYVERK 

I KKNERLWLLDDS KTWWRVRNA ANRTGYVPSNYVERK 

FNKGDTLKI LNME DDQNWYKAELR GVEGF I PKNYI RVK 

RAGDVI TVLEQH PDGRWKGH I H E SQRGTDR I G YFPPG I VE W 

FKAGE I ITVLDDS DPNWWKGETH QGI GLFPSNFVTAD 

FKHGE 1 1 1 VLDDS DANWWKGENH RG I GLFPSDFVTTN 

FRRGDFI HVMDNS DPNWWKGACH GQTGM F PRN YVT P V 

FEVGDKI RI LATL EDGWLEGSLK GRTG I FPYRFVKLC 

DENWYEGMLH GHSGFFP INYVE I L 

DENWYEGMIH GESGFFPINYVEVI 

DENWYEGMLD GQSGFFPLS YVEVL 

DQNWYEGEHH GRVG I FPRTY I ELL 

DKNWLEGEHH GRLG I FPANYVEVL 

DQNWYEGEHH GRVG I FP ISYVEKL 



PKYVG | K | KS RTDEEUSFRAGDVFHVARKE EQWWWATLLD EAGGAVAQGYVPHNYLAER 

LKMQ^MElEA RNPrIItVVQGEKLEVLDHS KRWWLVKNE AGRSGYIPSNILEPL 

PCAK^SnSeG KEPG^KFSKGDI 1 1 LRRQV DENWYHGEVN G I HGFFPTNFVQ 1 1 

gCP SVSEgPLFVGDI I EVLAW DEFWLLGKKE DVTGQFPSSFVE I V 

LEDdUgFHSGEWEVLDSS NPSWWTGRLH NKLGLFPANYVAPM 
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EGKRGM I P VP YVE KY 

DGRVGM I P VP YVE KL 

GIDGLIPHQYIWQ 

G I DGLVPHQY I WQ 

GVDGL I PHQY I WQ 

GVTGLFPSNYVKMT 

GVTGLFPSNYVKMT 

TRIQQYFPSNYVEDI 

^^KA QREDE^TFI KSAI I QNVEKQ EGGWWRGDYG GKKQLWFPSNYVEEM 

mmoA addt|||s FDPENL ITGIEVI DEGWWRG YG P DGH FGMFPANY VEL I 

|IgggTK DKED^SFQEGAI I YVIKKN DDGWYEGVMN - GVTGLFPGNYVESI 

Sl&jSOTK DKDD@SFMEGAI I YVIKKN DDGWYEGVCN RVTGLFPGNYVESI 
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EEQWWNAEDS - 

iPFKKGEILVI IEKP EEQWWSARNK- 

IsFKKGASLLLYQRA SDDWWEGRHN- 

[SFKKGASLLLYHRA SEDWWEGRHN - 

iSFKKGASLLLYHRA SEDWWEGRHN - 

ISFSKGQLINVMNKD DPDWWQGEIN- 

iSFSKGQLINVMNKD DPDWWQGEIN- 

jsFCRGALI HNVSKE PGGWWKGDYG - 

EGGWWRGDYG - 



- RGEDEESLRRGQLVEVLSQD AAVSGDEGWWAGQVQ - 



- RRLG I FPANYVAPC 



Predicted protein 

Vavl #2 

HEFL 

PACSIN1 

PACSIN2 

BPAG1 

MYOSIN I-f 

Cortactin/EMSl 

LckBPl / HS1 

FLJ00204 #1 

Sorting nexin 9 

Sorting nexin 18 

KIAA0318 #3 

Homology to EEN-B1 

CIN85 #1 

CMS #1 

Frk/Rak 

pl30Cas 

HEFl/CasL 

Ef s/Sin 

Ponsin #3 

ArgBP2a #3 

Nebulette 

Lasp-1 

Nebulin 

Peroxin-13 

Intersectin 1L #1 

Intersectin 1 #1 

Intersectin 2 #1 

Mlk3 

Nostrin 

Amphiphysin II 

Amphiphysin 

CMS #2 

CD2BP1 

Mlk2 

PACSIN3 

P8 5A 

P85B 

Predicted protein 

MYOSIN I-C 

Btk 

Itk 

Eps8R2 

KIAA0318 #2 

Nckl #1 

Nck2 #1 

Grap #1 

CASKIN #2 

STAM1 

STAM2 

Grb2 #2 

KIAA1010 #4 

EEN-B1/SH3GL2 

EEN-B2/SH3GL3 

EEN/SH3GL1 

Ponsin #1 

Vinexin #1 

ArgBP2a #1 

Brk 

Eps8R3 

POSH #1 

KIAA1010 #1 

GADS/Grp2 #2 

Crk #1 

CrkL #1 

SRGAP2 

SRGAP1 

SRGAP3 

Intersectin 2 #5 

Intersectin 2 #5 

PLC -gamma -2 

PLC- gamma -1 

HIP-55 

AblBP3 

Abi-1 

Mlk4 



EAHR^gGfvp ETKEElQVMPGNIVFVLKKG NDNWATVMFN GQKGLVPCNYLEPV p67-phox #1 



